Incorporating information systems and information technology (IS/IT) in the organizations have considerable risks, and these risks are increased when a strategic plan for its incorporation is not done. The objective of this research is to contribute in the alignment between business and IS/IT strategies using concepts and techniques from engineering and enterprise architecture. To achieve this objective, this research proposes to define a modeling framework for business and IS/IT strategic alignment. The implementation of this proposal in a ceramic tile company has helped to validate its usefulness.
Introduction
The current economic conditions and the high level of market uncertainty, forces the companies to be in a continuous adaptation to respond constant changes. Information systems and information technology (IS/IT) are crucial, bringing added value to business or even changing the way we carry them out. Enterprise architecture, considered as the foundation of enterprise systems engineering, has emerged as a 'tool' to help stakeholders to manage system engineering and changes. It is not only an IT issue, but first of all a strategic and organizational challenge [1] . Aligning IS/IT and business strategy is a key in maintaining business value [2] , [3] , [4] , [5] . This alignment is not easy, neither in its conceptualization [6] , [7] , [8] , nor in its accomplishment [7] . In fact, the lack of this alignment has been the reason for not achieve the improvement expected through their investments in IS/IT [9] , [2] , [10] , [11] .
The main purpose of this research is to improve the alignment between business and IS/IT strategies, making use of enterprise engineering. Modeling IS/IT by building blocks allows facilitating alignment with the business since the early phases of life cycle and incorporating the building blocks in enterprise architectures.
Contribution to Technological Innovation
Technological innovation can improve competitiveness of a company. This competitiveness improves when add value is included in all business process. IS/IT allows making better this value chain improving the enterprise processes or defining new processes changing the way companies do business. In this sense, it is important to define and to align business and IS/IT strategy. In this paper two disciplines are combined, IS/IT strategic planning and enterprise architecture.
Related Work
Enterprise Engineering (EE) allows understanding, defining, specifying, designing, analyzing, and implementing business processes for the entire life cycle, so that the enterprise can achieve its objectives [12] , [13] . Enterprise Architecture (EA) is the discipline of designing enterprises guided with principles, frameworks, methodologies, requirements, tools, reference models and standards. EA is a set of descriptive representations that are relevant for describing an enterprise such that it can be produced to management's requirements and maintained over its period of useful life [14] , [15] . The alignment is the degree of fit and integration among business strategy, IT strategy, business infrastructure, and IT infrastructure [2] . The works analyzed in this research include enterprise architecture (Zachman [14] , TOGAF [16], EAP [17] , DoD AF [18] , CIMOSA [19] , GERAM [20] e IE-GIP [21] ), strategic alignment models (Henderson y Venkatraman [2] , Luftman [22] , Maes [23] , Santana [24] ) and works on both subjects [25] , [26] , [27] , [28] , [29] , [30] , [31] , [32] .
Critical Analysis
Enterprise architecture frameworks organize, manage and interrelates a wide variety of models used to structure and operate an enterprise by taking into account all possible views. A modeling view is a representation of a whole system from the perspective of a related set of concerns [33] , [20] . All the analyzed Enterprise Architectures contain views in their frameworks, however, life cycle, building blocks, and how the building blocks fit together, is not defined by all of them. Life cycle is related to the life cycle of the entity being modeled. The life cycle of an enterprise model is the result of the model development process by which models are created, made operational and finally discarded [34] . A building block is a primitive component (with syntax and semantics) of a modeling language [12] . This analysis has allowed defining different views: Business, Resource, Organization, Information, Data, Application and Technological Views. The proposal maintains, in most cases, a definition according to the architectures analyzed. In case of differences between similar views of different architectures its redefinition has been necessary. Business View contains business process and business entity in a company; Resource View contains capabilities and resources; Organization View includes organization levels, authority and responsibility; Information View contains input and output process; Data View defines types and data sources needed to support the information view; Application View identifies the application needs and data presentation; Technological View determines the technology to use and defines how this technology should be used. The starting point for the analysis of the life cycle phases was CIMOSA, IE-GIP, EAP and TOGAF, because they are the most complete. CIMOSA and IE-GIP do not provide concepts related to information systems and technologies in earlier phases. Neither do they include aspects related to the conceptualization of IS/IT. Moreover, the business model of EAP does not include TO-BE process definition and does not establish an action plan. In this sense, IE-GIP is more complete. This action plan is partially covered in TOGAF but is mainly directed by business strategy.
Formal definition is less common in strategic alignment models, in this sense; they do not include building blocks nor life cycle phases. Hence, it is not possible its definition under the enterprise engineering approach, which is solved in this proposal.
Business and IS/IT Strategic Alignment Framework
The proposed business and IS/IT strategic alignment framework has been included in the CIMOSA [19] and IE-GIP [21] modeling framework, new life cycle phases and building blocks. Three new phases have been defined: Business and IS/IT conceptualization, Business Process and IS/IT definition and Business and IS/IT master plan. New building blocks are defined for these phases and integrated with the other building blocks [36] (Fig.1) . The definition of the building blocks of CIMOSA and IE-GIP is detailed in [19] and [21] . The new building blocks are:  Role: Represents the profile required to undertake a task. It can be assigned to an organizational unit, a business process or an enterprise activity building block. The roles will be used in the modeling phases where these building blocks will be used. The roles are assigned to the organization view.  IS/IT Conceptualization: Indicates whether the IS/IT strategy and its alignment with the business has been completed. The constructor is used in the conceptualization phase and it is associated with the information view.  Alignment heuristics: The purpose is to detect possible failures in the alignment.
The constructor is used in the conceptualization phase and it is associated with the technological view.  Strategic dependencies: It is based in I * framework [37] . The purpose is to detect dependencies between actors, roles, organization unit, organization cell or set of roles that depends on another role. The constructor is used in the conceptualization phase and it is associated with the application view.  As-IS portfolio: The purpose of the as-is portfolio is to support the information associated with each application and its relationship with as-is business objectives. It is used in the business process and IS/IT definition phase. It is associated with the technological view.  To-Be portfolio: The purpose of the to-be portfolio is to support the information associated with each application and its relationship with to-be business objectives.
There must be at least a relationship with a business objective. It is used in the business process and IS/IT definition phase. It is associated with the technological view.  Maturity Model: It is based on the maturity models of Luftman [22] and Santana [24] and allows you to define the maturity level of strategic alignment. It is used in the business process and IS/IT definition phase. It is associated with the application view. The alignment will be assessed using a rating scheme of five levels. Level 1: No Alignment, Level 2: Beginning Process, Level 3: Establishing Process, Level 4: Improved Process, Level 5: Complete Alignment.  Data properties: It defines the properties for the inputs and outputs of process, identifying the type and source of data and storage, retrieval and data availability. It is used in the business process and IS/IT definition phase. It is associated with the data view.  Application and services portfolio: The applications and services portfolio include those that have been identified in the to-be portfolio and those who remain in the as-is portfolio. It is used in the master plan phase and is associated with the application view.
Building Block Templates and Relations
Each building block is represented with a template [34] , [35] . Figure 2 shows the maturity model building block. In addition, to ensure the modeling framework integrity, the building blocks are related to each other. The following figure shows the relationship in the business and IS/IT conceptualization phase and the contents of some building blocks. 
Case Study
The proposed modeling framework has been applied in a ceramic tile company. It was necessary several interviews with the managers appointed by the company, and the outcome of these interviews was concretized in the templates associated with each building block. The business entity selected was the collaborative order management because is a critical process for the company. Information systems and information technology are essential to support this process.
The business and IS/IT conceptualization was carried out after identifying business entity. With the definition of the alignment heuristic at this stage was possible to identify aspects that had not been well resolved in the conceptualization. The strategic dependencies model has helped to identify the dependencies between macro-level actors, which have allowed detecting bottlenecks and vulnerabilities. The business processes and IS / IT definition phase started when the conceptualization phase was concluded. Among other benefits, the application and services portfolio has enabled linking the enterprise business processes to applications and services at the macro level through goals. Also, this has allowed a prioritization of the applications. The maturity model has allowed a detailed analysis of the alignment between business and IS / IT, with an allocation of values from one to five, where one represents the lowest value. For the company, the result was less than two, which represents an emerging alignment. This encouraged the company to improve some aspects. An example of a template (the Portfolio application template) is shown below (Fig 4) . 
Conclusions and Future Lines
This paper puts forward the needs for a consistent and integrated modeling framework to incorporate the information, resources, data, and technological views in the early life cycle phase to facilitate strategic alignment. The analysis of strategic alignment models has allowed to identify the elements needed for strategic planning of IS/IT and its alignment with the business strategy. These elements have been defined by building blocks and incorporated into CIMOSA and IE-GIP modeling frameworks.
This research presents a significant contribution to enterprise architecture field. The application to a ceramic tile company has helped to validate the usefulness of the proposed modeling framework. This research is part of ongoing research in enterprise engineering field. Future lines of work are raised by the definition of ontology for the proposed modeling framework. A second line of work is proposed to integrate this proposal with the performance measurement architecture and its associated information system, ensuring alignment with business strategy. Finally life cycle phases can be extended to those aspects based on a cyclical methodology for business reengineering.
